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(57) imm 

imm) mmetm. ®mz 
mEt&ztmz, mz, m^^m^^m-m 

com. i iszmtamx^ vayx*) %im.m 2 
1 k&mm 2 2 tm.mwx-ht^m 

*m 3 zitLxwrnm mm-hxmt . ®m 

urt&mk ; m 1 <vmm>t>ftmm 2 

a>&mz%it. timm2?>mniiZ.v/*tz\mmiiz 
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imm i ] mu±izmmmmwx 

mtit ixm&zmmmimmifr<oMm-&M 

t//*ti\tm£}3\ l \x¥m$!in£i*>. mmmmm 
mmmmx-h^x. 

mmmmfrbmmwgizmmmftLx. mm 
mmnts £v/*ix*mizt$^x§m$&# t 
mmmmmimmfcfrioimzit&ztzm 

mt-ft ixmmz tttzwmMzmmmfrmm l , 

mwzmzm&th-mxh-ix. 

mmmmmcnmmmLtRnmz-mm^wm^L 

mrnmizmmmnx. wsmmmmx 
x/zttdtmiza^xmrn^Lib. mmim^m 
timmfcfrmM2&xmmm^%&i-z>zk z 

imm*] M^amfoBzmknmnwm o 
Khttwmzit Lxw&zixKmm-m zrnmxifrh 
mml, mvm&mzwttbirmxh'ix. 
immm-m<nmmm.t mmz mwmm i 

immfcmfrhmmmizmtftimstLx . mm 

me>®ftt$£V/ttMmizi3^XMMZ4ii£ i 

mmm^mzmtmKfrbtmz&xmimm 

imm5 ] mm<»m±.izmw®m®ft£ o 

mmmiAzmm iz\m^)^m tit Lxm& 

mmmmmmmmbRmizm-mm^i-hx 

tmmumfrmmmmizmtmmmLx. mm 
ffim<r>®m£v/&tdzmizt5^xMm£.i£i, 
mmm^mzmmmmfrhmm^^xmmm^w 

imm6 1 mm^^Mnmim^fc^mmk. 
mmftm&*v/zwmw&i?mizmLx\>?> 
m§ift®mzm;? h±m^ mm 5 iztmmi 

r'uxx'bz mm 3 & v > l 6 <ov vf tamzsm <o$i 
imms ] Mte^se^«ti, mm y^yvxtxh 



&mm3 6<Q^-rtiMzBm<?>MMi>m. 
imm9 ] mmmti. &wmx$>zmm3 
%^i8<D^-rtifrizim<o$m-ffi£. . 
imm i o ] mMim^mt. wmzfamtiimo 

MUSmZ-Vrnx bLtzb*. tivxw®& (Tg) t 

^«is:fl^^Tiax aTnttmxmmztix^&mm 
3 &v ^ l 9 <r>\ ^-ftiMzwMwMmm. 
imm 1 1 ] msmmt. mxws& < t g > 
twmit£#8 o o°c&.Tmmxmfttztix^&m 
m3^ti owitifrizMmemmm. 
imm 1 2 ] mmmmi. ormm t&jjvx 
ttxm$.ztix^mm3%^ii lwmfrizn 

immi 3] frie&i£(i. mmtz^ti^xh 
im$mi i 2co\,^Mzmiemmffi£. 
im$m 1 4 1 rnmma. mm-mmm^m 

ifiaS5rTnax bttitt, ££#Tmax m±<Otf®X 

m$.%tix^z>mm3%^ii 2w-thfri,zmt<7) 
mmm. 

fc i> 2-?<7)Jf£-&t*!f:£Jli &v^L 1 4<ovvf 
[ffi&I 1 6 ] MfE#8Uil±; !?IW3t&iSiR-rS 

<mb z&timm i i a mvfm.Mzmwm 

imm 17) rnmtwm. mmmt^mm-^ 

m%^L i AwrtiMzimmmxm. 
im$mi 8] m%mma. mtmmmizttim 
imattenmxfobmimiziiLmix^mmi i 
\zimmmm. 

imm 1 9 ] immmu. mtemmmth 
mmxhtmmi ittz^isiznmmmm, 
imm2 o ] KriBKitWi, &mmmx®&ztix 
^zmm 1 9 izm<mmm. 
imm2 1 ] muftmmMit. imimimz 

\im?-?&c:t{zji*)3ii&mmi e^i2ocou 
■nxMz=m<mmm. 

M2 2 j rnimmit. muiisv n yxm& 
zti&mimzftt&mm i %^L2 i w-ftifr 
izmmmm. 

imm2 3] im&tmi'O^yii. h (*^) S: 
2at%ja±^f wj>sit^2 2iz§mmm 

ti&m.w.mz#tzmmi%^i2 iwtixmz 
imtm2 5 ] rniiftmu. ^xm^ft^m. 
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mttthmxm 1 2 1 wrhwzmkrtu 

Wife. 

ztihm.m*Gf &mtm 1 %^ l 2 1 wftup 
imm 2 7 ] mdttmirt-mii . - c h - , - 

CH 2 -CO-, -CONH-, -NH-, -CO 
O- . -N = N-. - C H = N -<T)d *><7yj?%< bt>l 

mmmim i>cr>?f>z>mm2 6 izim<mm 
m. 

im®2 9] mvs-i'ytnmtK 100-35 
onm?b&m$®2 8£3m<7m}ffimk. 
im$® 3 0 ] wei"-- f Kco&mK '35o~i2 
0 on*x'hhm*m2 8izm&mmm. 
im<omm%mwi 

[000 1 j 

ffcOJBL, 38«^OJ:5*«**M^t*««*i6fc: 
[0 0 02] 

«£*«&] WiaSKh?^** (TFT) 
•v^raUi-f-f^rM (LCD) SWIrt-ftWRUT 
5MB»Ri:teil«h9y^^^CVD»lcJ:0» 

[0003] iOWRb^y^^Ktt. *AK^ya 
y (a-S i ) Srfflv^tcofc, tfU vUny ( P -S 
i ) £JBtvtktf>fc#&i3; SfeC TKU^UaXcJ: 

[0004] tz*>z\ z<r)£o%mmh?>i;xt<D 
mmfok^mmt. msrm^iiiti^ mm 

<. ^ro-^Mza^xit. 1 ooormBtmASttz 
t>+ftMt®hi><7)tix, watf7xj:«)%m<m 

5 oox:mtk<vi&BitfmmTa-txiaimiz%z,cox\ m 

[0005] L*»L$nFfc, ^Octd^BfHttSixS 

m%tmx-h>o\ *^>. mmmtLx-m^nitm 
mzzkimmx-hh. ttz. mma^x^wknf^ 
*«k *)*mttJ>**imx'bit>K mntfjxizitKxm 

f&.-t&±x?m*%x&b%&. -5-o^a6, *mx-$m 



[0006] 
[0007] 

immmmitdbomi zoxozmn. Tie 

( 1 ) - (30) to&mz* m$.zti&. 

[0 0 08] (l) a^Kffiftaff J: 0 & 

x. mzftmmnmft&iiV/tMimiz&^xMm 

biffl$ib+&MK&T&. 

[0009] (2) wm.ffmwiHzm.m<mm 

^hmmthmmrnTh-yx. msmmirbmwt 
mtzmtyttmix. MHrtm^mtoxv/* 
tziimfc&^xMMz&vLfr.mmm®®imi 
mfrbimzii&zbzmb'tiMmm. 
[0010] (3) mtiLtizm&vmmmftk o& 

ifcli#lBt=*JV^«(il*4*Lft, IHBKfiSII** 

mmfi^m&z#xmsmi*'^&t& z t %m 
b-rmm^m. 

[0011] (4) mmmiBzm.m<mm 

[0012] (5) wm.<nm±>,zm.mm.m 
toWshmmmmhTUb. mtftrnmuzw. 
mttemmwimzftLxm&jammt&xm 
b. mmmmnwgmibmwtzmzikzistet 
zj:nb. iisssmiphm^tmt^mmtmt 
x. msttmmnMft&zv/tMiRmiz&^xMm 
^^la, ismm^mimmstt^MttiZitxm 
imzfr^mzi-zxnb zm-zz b mmb-tm 

[0013] ( 6 ) mmm^m^mmm^m. 
mk. tmm.m£v/*wmm%miztt%L 
x^immwam£-r&2:mtt'th±si ( 5 ) c 

[0014] ( 7 ) MieSls^iifi, tSlgttSig*^ 
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wsmvu xthiisi < 3 ) ( 6 ) c^vvm 
[ooi5] ( 8 ) imMm^mii. mmhyy^x 

?Th&±Mi ( 3 ) ( 6 ) WftlfrlZMmoM 

[0016] (9) wnsBsm* mmm?*>i± 
ia ( 3 > a^i, ( 8 ) ^-rtiMzwrnmrnm. 
[0017] ( io ) msmmi. wmm<mm 

^<mmm.^Tmx b lt:t*. tfyxffl&A (T 
g) ttttmktiWTeax PXTOmX'mtfLZtlX^Z 

±e ( 3 ) ( 9 ) <ov^-m*H3ie»^iijgi*a. 

[00 18] (11) fftee?ftti. (T 

g ) £ fcli8tfb£#8 o or:&.T(omvm^tiX^ 
S-fcJB ( 3 ) (10) OV^^i*<iB©OUSI* 

[0019] ( 12 ) msmmt. smmtntx 

■9XtfC«jR8*iTV^JJB (3.) =5r^L (11) <OWf 

[0020] ( 13 ) iMfastsi. Mf&m%-t& to 

T*4±E ( 1 ) =5rV%L (12) W^-«i*»tE«<OiBlf 

[0021] ( i4 ) maaat. w&mm&vm 

»T««S*lTV^±IB ( 3 ) SrV^L (12) OVvfft*> 
(00 223 (15) mitttmii. MWLtiZ\m&> 

M:t&k<b1»Z'o*j#k-tto±X l ( l ) fcni, (l 

4) »V»t»i*»fclE»0«Wl*«. 

[0023] ( i6 ) mrte^K/itt, manHxtitiR 

£*tr±E ( 1 ) 3rHL (14) W^*Hi 

[0024] (i7) mie^sOTii. f)tw^©«x 

±IE ( l ) &v^L (14) »v^f»i^WE««|8»SrS. 

[0025] ( is ) tufSKftm*, mtzmmm 
d7) ttfmamm. 

[00263 ( i9 ) mmmu. mmsmtism 
•tiRmx'him d7) *fctt (is) tiEa^UBi 
a*. 

[00 273 (20 ) fltiEKMRfci. «C6iRT«AS 

*itv**±e (i9) izimcoMmjm. 

[00283 (21 ) Mttftmvmm*. m&tm. 

£tl\im~t&Zbt,z£t)tkt&±li (16) fcuL (2 
0) OV^*Sc|E»oiffltSt6. 

[0029] (22) m&bmmn. nm^vayx- 
®&ztiz>mwmfttz>±3& < i ) &v>t (2D o 



[0030] (23) M&tHMyV ziyit^ H (* 
«) *2atmh*rt*tW*4±E (22) fciB» 
OilJK^rSfe. 

[0031] (24) WMHWtt, -k^S-y^-Cai 
&Sftl>3frRiijUf £^PfS.tIE ( 1 ) (21) <9U 

-rtdjHzRMcmmm. 

[0032 ] (25) wriB^siaji. Am-emztit 

miMli^tilSi ( l > $rv*L (21) etvftuMc. 

[0033] (26) m&frtmu.m&iH-mx' 
mm^tiimm^^thiMi ( 1 ) *v*l (21) <o 

[0034] (27) tmm&#=?*imt. -c h 

-, -CH 2 -CO-, -C0NH-, -NH- 
-CO0-, — N=N— . -CH = N-£>-$*)<0^&< 
fct iao^-5r^rrStOT'S)l.±ie (26) ££tt*> 

[0035] ( 28 ) fnW3t«i> f^-Cft £± 
IB ( 1 ) (27) W^t*i^«BO«MJBttrife. 

[0036] (29) fne^--W)&&#, 10 0- 

3 5 0nm-C*>i.±!e (28) £fB»Ofl«2r&. 
[003 7] (30) fflBls-TXattAaP. 3 5 0- 
1 2 0 0mX'hh±ti (28) £Gtt®MJt#£. 
[00 3 8] 

[0039] Hl^H8li, » *»BB<0KI8i^ 
J6««MS«^)IS**tBniiHT'»i. HT. iixfeo 

[0040] [1] Hlfc*tJ:dfc, fflKKOIMB 
(4HtH££Bl l ) fc, «o)l?>«Jlft<J;'5&S# 

[00411&K1I2.SK1 ■fr&MHX 7 *88«f 

[0 0 4 2] £0*^. i^SHMi. 1 0%W 

U\ £0&Mtt<<)Bi?6fc. HlttX7'i9ini (n 
x) *«12*«iW*ofc:J:0*** 

[ o o 4 3 3 *fc. mm ia. <i«tt<o«v^tm-c«WE 

■ra«[e?®4^+^«3s-jg^-ti.^{c. tows*? 
Bmjjmiz£~ix&7a-tAi&mtfjS<%?> muss 

5 0-1 0 0 0'CSjS) Zbtfb&tf. **>«£-Ct>, 
1 OTWMtfeflBir ixhijf , fflg 1 ±A,c7)»i!E^e 
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[0044] $tr>x .semi, wmm* mi&m 

<, 5 00tai«t<w<j:*)JiFiU>. zmoZb 
<7)b IXH, Witf, &%#?x. V-ftfyX. 3- 
-^7 0 5 9, B3^#5XOA-2^WgMM 

[004 53 tmtz>ftim2. *®m3t5£V 
[004 6] ta* »saojf${i, »cRjisn4v^ 

.'^ISli, 0. 1-5. 0immgTJ>&«f2L 
<. 0. 5-1. 5-8lTC*6<WJ:»)#*U*. * 

fc , m. i <o>g&*» % tm% i (m^a. 
£tti. ^owsuu ijiajiifig[^fii4fcoT*oT 

[0047] I8t3fc7 £%-fc:,TOT'£ hi. o 

[0048] ifc', ^i<o#i^MB8i l^. £Ht 
3fcA0tffil2{i, Escort WtS 

[0049] 1 £x >y f-y^fcJ: •) 

ftw&2immLxmLi*im% j £z>t:tb. fmm 
%x-hibti>iz, Mtawmmz0>B\>WRim* 

i o o 5 o ] mz. #mm 2 jcov^tr . 

[00 5 1] 4HtV2t*. «**-*!!B»3fc7*lttRU 

[00 5 2] i<0»IW2tt.-fflft*fcl4Wtt«)»if* 
4*3: < t fe 2oo«2r^-Cfc 0 , Wc , B8M3E7 
WthmmM2 lb, Wt®.W82 1 fcttfUttfcli 
W&<r>mtc&fo<r>mb*-k A,X^h<7)tf ftZL^. & 

22) T*5^mL^. £Oi|3fcJIIi:, 3&&1RS2 
lfc»UH^70XMtfrt'fcfittfM <H+±H> fcfc 

* { a«¥«4ffl!i^<§A-ri.«os-ffliht^iifiJ$(if &me 

[ 0 0 5 3] *lttMtlt £%H J: UT , SMJ*7 £ 
Rlt1-^RItl2 2*^$iT.I». £<7>KStJ12 2{i, 
^#7£*faL<tel0%feLL, J:0»tt<(i30 



[00 54] i<0«td^SltS2 2i;LTIi, mtt: 

mmmtowtchft^mmvmfhtihtf, maw 

[0055] AKIIkOffilfiMi: tt(i, Witf, T 
a, W, Mo, Cr, Ni, Co, Ti, Pt, Pd, 
Ag, Au, A HP, hh^mZixh(T>dib(ry^< b 

timi^wm7ZMbLx\i. mta. f«,cu > 
o , m$w*%Mtmmm& z bffx-z s . a*, 
mmzw&t&zbtfX'%z>b^om&hh&. 

[00 56] Z^io^^MM (jgftJl) 2 2W 
JSSte. 1*fclHffiS*l*V^, ffl®, 1 Onir-1 0/xm 

dtOJiS^Jfa^Si:. KS*a2 2tf0^tSf^*^ 
0. f^ffi?tLl.KSt«2 2c7)li4fci)lSfH*5*> 

[oo 5 7 ] mnm2 1 tt, ^«!2<^-«t:^-1- 
SS-CJ)'}, SHM*7£9tiRU %W<3mm2 1 

l^s^ fc (= j: ^mmmaixf/ttzimmm^zs. 

[00 58] §<^K, Bg|f3fe7^TOcJ:'5, 

m.ws2 uzmztix^timtf 

fmbZ-yXitti&ti&W&b, *WI2jWK^«URU 

[ 0 0 5 9 ] £ WJ: d ^©IRS 2 1 Wffi^i; LTJi, 

[0060]® IMMt^Uay (a-Si) 

TtiV^. :«0^, Htf^WSti, 2at%m±SJKT' 
$)l)<0*WtL<, 2-2 0at%mKTJ>S<7)*<J:>?» 

lt3K7<O!Slt{cJ:0, *SfcWttW3^ #m2lzm 

m&.L. *ntf}LT<mmMmz>-hb%h. 
[oo6i] ^mut^ y a >-*^)Ho-if«»i. figii^ 
fr, mtifcvDiz&vhtfxmfa axK. *fxm 
*. ^«ft, tag, sigffig, stA^-y-^w^sr 
Iffli^s i b tzi. *)tm-t& z b h . 
[0062]© Rfltfr-r mtt:\t7-^ mt&t®. mi 
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w&)%wmm±?$v7z. mm (mm.) *> 

mtt.ir4mtix\t, sio. sio, « si t Ot a* 
wmu *4Wc&fabLx\*, mtiiKi sio 

3 . L i 2 Si0 3 , CaSiOj , ZrSi0 4 , N 

a 2 S i0 3 #W£>*U>. 

[00.63] mfrfykbXIi. Ti O, Ti 2 O 

3 , Tio 2 #m?t>tis *?ymit£Vi£ixiz. m 

Hi, BaTiO, s BaTi0 3 , Ba 2 Ti 9 
O 20 . BaTi 5 O u> CaTiG 3 , SrTiO s , 
PbTi0 3 s MgTi0 3 , ZrTi0 2 , SnTi 
O, , Al 2 Ti0 5 . FeTi0 3 tf>W<o*l&. 
[0064] WtSWa-^fc LTtt, Zr0 2 m 
\ft>tl, iS)l>aym.G®tlX\t. MUiBaZrO 
3 „ ZrSiO, , PbZr0 3 s MgZr0 3 , K 2 
Zr0 3 tfmihtlh. 

[0065]® PZT\ PLZT, PLLZT. PB 

^ms^fmtLxa. -CH- -CH 2 -c 

O- (*rYy) » -CONH- (7SK) , -NH- 
(4SK) . -COO- (l^f/H . — N = N— (7 

r> , -ch=n- (y?) <hbh*7«ojh» 

t> «fc v v s*«fcMt,. mm , *u x^-i^ y 7-d 
eu>^ia4r4cusrv7 •< y; #>.m s h, ^urs 

#>)XXf7K ^U^f->M^^'JW-b (PMM 
A) , XV7*~\sy*r>i'7T4Y (PPS) s JK'Jx 
-T/WX/M^y (pes) , x^iwmtmfklx 
S. 

[ 0 0 6 6 ] ® 

^JlfcLTJi. 0Utf. AK Li s Ti. Mik I 
n. Sn^ Y. La. Ce, Nd, Pr> Sm, Gd 

[0067]® *.mm.&& 
•^3^*^is^^^/>:j±t i c am^mm^ 

[0068]® 

MftMtlXii. Sm-Fel. N d-C oJ&Oj; d% 
[0 0 6 9] i^:, 3K©iR12 1<Off$(i, |iJSIBm> 



m%\i. lnm~2 0>uiD W&X'h&OtfM&l, 
<. 10nB~2^mgJST'$)-&^J;OIS : ^t<. 4 0 

[0070] ^©itzJi 2 1 onjwfcjNS-*?* t , m. 

fc, jH*ft7<D;<<7- <3feS) 

3fciJ5iR«21fcJ:tXSIt«2 2cD^ 

[oo7i]*^. B«iet[5i«<oa**^. #8te2<o 

&3tmZte. 2nm^5 0umW£X'$)Z><r)W£*)mi 
<, 2 0mD~2 0^m gJK-C$>l»^§^>{C»*U\ 

[0072] -ftws 2 zmfcti m ( xmrnrnxte. 
mm 2 1 *j it/Riti 2 2 ) co^^^ti. mzm 
%ztvf. mm^fimmm&mzfctxmMmz 

tit. fHtii. CVD (MOCVD, fiECVD, EC 
R-CVD^O) , MM. ttmm (MB), ^A" 

x>/h (lb) ffi, xtrya-h. XTV-n-K d 
xvhm. ^*y'x -x hffi^aw^ix. ^^o3*> 

O 2 liLhSr fi^^T^-t S ZbhX'%&. ^rfc. 
3K8JIRS2 1 tR««2 2^»BjR*ffi*i. R-TfcJKr 

[0073] Witf. m.W§2 1 (OWMfy'J 
r?y (a-Si ) CO^tCJi. CVD. #tCfifiECVD 

[ ^ 0 0 7 4 ] ifc, ^ffi«XS2 1 *y;u-y;W6t 

•fe 7 s -y 7 zx-mm-zms*. mm^-mxm^. 

[ o o 7 5 ] a*, ^btocj; tmm2 2\±. m 
ttrumrn (mb) , v-<fTzrv-^*ym. 

[0076]*^. »«fl 2 *8&^$#JItf>$jRlis 

mmm ) TfrWix t> x v>. 

[007 7] . [2] H2(c^-TJ:d{C. ^-Sia2c7)± 

( Tim) 3 fcJBjfrfi. . 
[0078] £<0#ISJI3li. S^^fig@S<rC»^ 

m. mm. m%i<wem. wmmA^tiM 
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[0 0 7 9] Z<r>*m3<r)mi.t LTMU'-WaMtB 

mzmtxmm^ti. mm. mm^j^y^ 

hwm-MA 1 nmiz&f8.ztiz*¥fm 3<r>^z\t. 
s i o 2 ^cmit^mmifhix. #m2b pzt 

lz£&mm®4 bcnm£&f8.istil#13%3m&z 

it. Pt, Au, W\ Ta s Mo, Al „ Cr, Ti* 

[0080] c<oia4>wBWi3<o*$*i, %<mm 

nm ljum gg'C&S<0*« < t 9# 4 U\ 

[0081] 4fc, +iai«3^8fta«6fc. mwm 

[0082]^rfc. iOAdfr+EWmi. H-4fctt 

fc, **»tti,-<WW3*^#1\ 4MH2±fcfi 
*WR5W4*#«LTfcJ:v\ 
[0083] [3] 03fcjj**J:3fc. «MB13*>J: 

[0084] Mft»4<2. tt&?&e?*6's£?3 
[0085] ME9ll4e»Bjftgf& 8SL JBSL fit 

[0086] «MHBR*J iWBRT*/^ l/Ctt, 
if H¥gftT^ «S ( m : I TO . ^-FSio J: 9 

7S7n). at^sn««c, *eg 
Wtuwskt'u*. 7 4IV9-, Bam: 

SS*5?ffit (M: YBCOMR). . .M&Ut. &M£JI?f 
K. AK*.9$»*JWWW, &E¥#ft£S?fJBi, Hs 

[0087] ttfc, WRf^*, v-f 

[ 0 0 8 8 ] zco j 3 *ttMm*fcliMUBW<r X 



xo^mmib ixa. irorv-tx&j&mtm 

mtS&)m^i><r)1fi&mb*j:h. 

[ 0 0 8 9 1 =srtj. wmm4\t. wet „■ 

it. <enfcJBt«we<wfiri6»cJ:0fffeh.*. ClOcta 
&&S6¥)l4Ji. 3ft. H»«ia*ll'C»jft8*i*. 

[ 0 0 9 0 j it m h 9 yi>z?iz£z>m&J§4 <m®. 

it. 0|£lf % W£*2 - 5 0 6 3 0-9«4K\ *K : H. 
Ohshima et al : International Symposium Digest of 
Technical Papers SID 1983 " B/W and Color LC Video 
Display Addressed by PolySi TFTs" iZfRMZtltt 

[00911 4*:, ««5«4WJfSfc1«C|»eS*i 

•**, *<mm.m. m&. m. m&nmmtzj&t 
xmrnzztiih. m&mAim&kYjyvxtws, 

^ -e^tfifSti. mt<tt0. 5~2 0 0//mg 
tL iO»4U<(41. 0-10/«aKkS*ii. 4 

V^ffiHT'i<. 09itf5Oniir-l 0 0 0/<m gStfS 

[ 0 0 9 2 ] *rfc. S«S?S4{i. IWfiLfc J: 3«WB 

[0093] [4] H4fc«tJ:3(c, *ME¥1(« 

[0094] 5 mmhmmmm%mb i 
x\±. Bummmm. mrnmmm. nsmmt 

mmmmimmf^fih. ®m<7)®&bixtt. 

[0095] freoflsa^* M^mt 

w?mz®GLfz®. mmmmi<wmiz& t£® 
ittrmz* 'omsmmmmimt^x, wm-m 

[0096] xmmmmmint. mftmwrft 
6itimm5±izmmtt&. mm6±.frt>mmt 
xismm&wtzit&zbmii\>\ ta. mutf 
mmx-htiM. ms. 1 1 m^ft 6 nmmfr t>mm t 
TWBW*wks-wiix» awmfc&o. »4t 

[ o o 9 7 ] ^rfc. a^tp^o , mmmizmm 

5mmi. *<0±fcWEaMi4SfS«LT«)J:v^ 4 
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wmmA k mm 5 1 *>isuc. ma itzx o 

Jtv\ 

[0098] m&6 1 ixit. ®izmmztv&\w. 
mm (mm .. wt^mw^ni. ^ 

[00 99] £££6(1. HflEWKlfcifc'^ W 

[0100]«-)T, S«^S4c^«<0^c0igiSaS 
£Tiiax fcUrfc^ «ltt60»fc»?U:t/C. #7 
(Tg) sfcfclitt-fbfcFTnax J»T*>*>*>£ffl 

(Tg) ifctiic^kjisjwff 4 L<{i8o oxaar, J: o 

H?lfcL<ai5 0 0mF. Sfefcff4t<tt32 0iCJa 
T«««-C«WW-* £ k S . 
[0101] &^&6<«?fHrt$1ik LTtt. J> 

ft. 3¥ttWHWftr>ttJ:^, 
[0102] J: d=SrCap#6«»fcHWk LT»i. 

U\ 

[0103] £ttttUte jmnUHHI. JWWfc 
tt8Jllovvf*u:'i>J:<. W*«, tfyx^uy. 
roei/y, xf-i^-rui^y&m^ x^y 

-ft»£^H'*S-&* (EVA) mcO^V^tUy <( y s 

^yig-fEh'xyry. *yr$ 
Hs jK'J'f 5 k. #yrs H-f s>\ tfya-tf*- 
K #y- (4-^f;Kyfy-i) . TM^y? 
-s r^y;wRtni, *'.Mf-;w<??y^-K 

UDi> 'J;l/-/?y'xy-Xf (ABS 
8Ht) . T?yo^hy/k-xf-ixy£S-£# ( A s® 

tt) . y^^xy-x^^y^a^ tfy***-;** 

u->\ ^yt'x^r^a-^ (pva) „ xf-wy-t* 
x;UT;P3-;^a-g# (EVOH) „ tfyxf-l^r 
V??V-h (PET) . ^y7*^-UyrV7^V-h 
( PBT) . ^y^OA.^>xU7^l'-h (PC 

t) ^o^yxxr;k iif'jx-f^. Jicyx-fA^r 

h y ( P E K )\ ^Ux-f^X-f^^ by (PEE 

K) , sKyx-r/MSK. ^J7W-;MPO 
M) , ^y^xxi^y^-dfvH, ^4^y7xxwyjr 
*5"K, XVW7*y, ^ijx-f;W7ty, 



yxx-frt' ORAtfU'?-) , ^yrN57;^pxf- 

v>\ ^y7>y-fbb'xyry. tm7vmm. x 
rvyjk. xv*uy<y&. jKUttfctf-wR, *y 

^W^y^, jlfyx^^iWR, tfU.TSWfu 5K'J7^ 

^x^, i*?yx*>.MV7vy&, 7 
UHbff 'J x*^yjMfoa«RTOfcx?x 
i**54»; 7xy-;HS8i, x'JTISi, .*7$> 
MUK WD^yxx^k i^yn->«IB, ^y-71^ 

ft. #y^-7n>f**w<5>*u £n^o5t>oia 

ftkUO m^hZbWXth. 

[oi 04] tfjztfbixit. mtn. 7-4m#3A 
(Wkmx) » Murray v-y^iiiw 

10105] ifg^*6 1 ixarmmx-mfcZixKhco 

ZLbitxt* &bbi*iiz. m&m*?wa Sr^Tt 5 1 <0^co 
«w«K?*i. ftix. ymx^mrtux m 

iff. ^T-fX7-U>f ) **8fcSJW* 
[0106] !R?ft6Ji. ^i(f , 

mmwz o iz. tam zco-mmm-z i><ox-*> 

[0 107] te¥«56(i. jttR. 

mmm-htm<m±. («fftco®±. ^.r ay com 
±. 7-yyhS«(0±^) . ft, sr. 7c 

[0108] [5] E5fc^-tie(C fflgl^SiS 

m (mtfttJitmi 2«i) *^MW3t7S:^s«-*. £ 

ttiztixmzti. %mm2 ixmLtti^^ 
mft7<r>^tfmm2 2xm%tixmfm.m 
2imm&-t&. 

[oio9] ztuzx o , %nm 2 nzmmmtsxv/ 

O-C. 06 4/iliia7tc^-tJ:plc. S«lk!!E^ft6 
fc *«lia§ iti b «UE9I|4 1 MR LT , 

[0 1 1 0] 06(i. 5MKJl2(=JlrtMII«%t 
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mm. mmnn$zmz£ii>c?>?bz>zbm$LZti 

[oiii] zzx. 77u-i/3ytii. mm®. 
wit:®mt® (mw§2 imam®) amum 

Tcvgiiirmmtix&iiitiztzmK &z. m 
w@2 1 cDmmtm&m Mi-uvrnm. mm 
it) &comtitz&tmmtLxwi&. zk. me 

[0 1 12] jHtfl2*JRrtJHK*£b*4\ flWfM 

3B»iwi2.ioas^»fw. *<*>«8**>5?Hfc 

to 1 1 3] m%7k tx\t. ttffl§2izmmm 
z>i><?>x'h£<. mtu. xau snau toe, 
saw (am. m. rm mtfwfbti&w* w £ 

[0114] zois-'fftzmiis-t&u-imw.ti 
x&. &w%ftu~r. sifrv-if (*m#i'~f ) 

iWf^4*«. xdf^vw-f. Nd-YAGl/- 
f\ ArV-if, C0 2 COW-if, He-N 

[0115] X# xvl^-if(i, «gftft«C«i*/Wf 

-z&jj-thtzif). Wbxmmm'ifflim2 nzry 
ztz\mmmm22. *m3. mm-m*. m 

imzma.&£iZb&b'±tZltZ>Zb%< . -f&b 

®.m£.iz-£&z\t%<ftmm2t:mn-f& 
zttfx'*&. 

[01 16] sfcfc, 3fci»lR«2 1fcTyu-^3y^ 

&f$*l& l^-ifttO&Sli. 10 0-3 5 OnmggT'fc 
&<r>tmz L\\ 

[01 17] ^WB2Hz. mm^tSLiH. & 
it. &mt<nm%itzmz\ZikxftMft&z j ftz>t% 

mMZtlb \s~f%<7>®.%;\&. 3 5 0~ 1 2 0 Onm 
[ 0 1 1 8 ] Ziz. WftZixh W-1f3fe<0X*/HM& 



1 0~5O0OmJ/cm2mKfc-rS<0* { iJ*L<, 100 
~5 0 0*i/ctfW&bt U\ 83 

ftimSHt. 1-10 0 Onseemfet-tZCDrfttZ L< . 
10-10 OnsecgJSt-tS^J: *)MZ l\\ X*;P 

^-mmm^tttimmsim^b. +##77 

Mimftm^b . %m 2 rmtwtttiti* 

[0119] z<DX $%)/-vMzmztem&&t7 
a. btch&o izmz ti& comz 1 

[0120] mmnmvmtt. »m2^ntm 
mmrnt,?. Km 2 tew imA&m uzij 

[0121] zfz. ftwa2mwm§tt%<oi®<om 
mmx*)±^^ut. ftM®2<KkmmzftL. 
Mkmzttvxmtxz$mti zbi>xz&. zk. 
m-miz 2 m&JMm ix t» J: w 
[0122]*^. mz&wm. m%m% (&m) 
( z ¥\-m® z &®mz2 
m&Ltmnxhj;^. 

[0123] j&mmx'it. %,®tRm2i<7)m.ibR 
mtzm Lxmm 2 2zm?zz t iz x 9 . m% 
7 z < rniizmtsm 2 1 nws i t m 
sfcfctt. mm (mm) 22cnmmmz^. 
mmtfmmm4mizmttZiih<om±i. m 

b^omtitttz. 

[o 1 24 ] mz. m%7$v*%<mizmm 

2l^mtt-?>ZbWX'ls?>b^oZbli. ^<ryff. m 
^rfc*>, \®<wmwm*i:*)±%<X'%hb^oc\b 

x-h*). £ix. fmm2<7)-$znMmz£ t )'j'-%\>m 

[0125] [ 6 ] E8(C^-Ti 3 fc, 3 fcff 

[ 0 1 2 6 ] 06 t^-t <* 3 ^^jb 2 <nmnmn.^ 
^z\t. imiz&t. mmnzmtx^hm.m2 
u>mmzm-?&. 

[01 27] a«l*c^^7AWj:3^i«Wr 
TO. ^=5rTOT^B£$<x-CV^^^(c«, SSI 

{±. »^L<«fffijffl oj*h?ii>) iz&zti&. mm 
*h\i. mmmuz^mfciiziau. *m*-mtb 

[0128] ja_h^j: ^ %&xuz m: . mw&m <?> 

Zbl>?%&. 
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[0129] mmr6&&wm&4 a 

ftMM2i,zt5\\xMmtiK)t>. mm® uumm 
4) com. tkftmzfrfrfrt,?. ®%fi*owyz, i 

omits® (m*?m4 ) wyt-is^K. mm 
M4<7)m^mit wm-t i z t h . 
[0130] mm2cowm.\$. m*coi><wz 
m^tvr. mm. sis, «ftt^o^froi*j 

<o4«$r < t h 1 o^fl&SMSc^fraJRJISrSJl L£t> 
Z^zli. ZtiUzMt. B9^L^RIt«<OJ:3^ 

if. \^%hi><r)Ti>^\ mm. #8H2kt mi 

<vm.mtm2commb(Dmzmmzit&.z-£ 

[ o i 3 i ] &tz. #m2 mmhm^mm 
a. &-rii>fmx'$>z>mit%<. ^mnmza^ 
x. mm. mmmom.. tt^mm. mm*™*. 

%t>(DX'b~>xi>£<<\ 

[0132] **:, mn#smm* mmmm 
^m^mnmiz^xmmuz^. *mom 
%mit. zn£o%m&'irb%^i><7)X'b'oXi>Z 
w zow&izu. muzmmm4i,zKtx. m 
mtztih. zcomimmt. mzmm 

[0133] mimcommmte. mm. m 
sbu:J:3&»i£ mmmmm) n^m^nm: 
(husy^) . ^s, mm. n&m. m. *m 

[0134] tfc. mitten, m&itzbomt? 
1\ mm. &m&m®. ±?$v?x. sm. is 

tmwih*^) x-m&ztifchoxi*^. mz. k 

£Mmm'&cr>izm%^ttmcr>i§&iz\t. *m&: 
mm-t&zbvmmm^. 
[ o i 3 5 ] tt:. wpcommmxte. mm i w&t>m 
mmzmtuztf. mm. nmm (wmmn) 
$cthw&«?, ®$mm4tfmift7<7>miiz*<ojm 

WZgWc^cocoOrism. MMK7 comMXtoiiW 

mzmfeztvr . mn b&nmfrmsimm^x 
i>j^\ zcowfc. #mm2u. %®.wm2 1 b^mm 
2 2 b commmmibmz^immt u>. 
[ o i 3 6 ] jkjl xmimimxmzwiinmifomiz 
^xwrnitv. *%.wu. ztimfcztihtox' 

[oi 3i] mm. ttm2<r)wjjmzttim&) 
iz. tzbmfccow-yxmtmmmix. 



n-M4 zmw^-yxmmtttem&th x ? zmia 
x$>->xi>£^ (miffym) . zcoa&izii. mz 
[ 5 ] coxmzfti u as i nmsfcmw i 2 &t 
u mi^-y^nm-t^x^yy^Lxma^t 
7*mtthfr. hh^\t. m*ft7<wmm.m® 
izmm&mcomizi ^mz b^xz s . 
[0 138] ttz. ^m2^smmmmmi 
1 £m\,zmm&cr>x'\i&< . kmm 2 mfew?- 

>X'Bm-&Zbi>X'Z& <S52<03f£) . Z<Di%£. 

~?x*>rmzi. *)tttm2z^m%w!?->!,zm 
fct&fr. h&wi. ftm2Zftfm&!mi i<7>£ 
fiUzB&lt:®. ^v^y/mzx w-y-y?z 
h y 5 yf-fiummmx'hh . 

[0139] V±<7)£ 0 tcft 1 oWktoklfWi 2 eyffii 
\,z£Wt. imm4<r)mz. zw-y-y?*? 
hV$.y?bMzftdzbtfT%h. 

[ 0 1 4 0 1 *fc, ttmitzijmbmo-jjmizx 0, 
w?t2®&mmifi^xi>£\,\ zomiz. m- 
mtfm®x%ti\i . mknm&MzB&ztitzfflk 
•mm ■ mvmmmt: . mmzmuizwmMz 

ML^«i b m tlz? I z bPTt I . 

[ 0 1 4 1 j 4^, ±m<vmm mm. wmm 

*<9 0 Omax 1 6 0 0mm) £lg?ft6 b L. /J^<0*K 
1 mm. *^^4 5mmX4 0mm) (C^figL^h 
*^SK^JS4 (?^8lh5>^X^) Sra^El «Wi 

jf , *«J8 o o hi ) m i < ism&mzmwm ix. 
m4m&L. mmmzwzkmcoMBmg. b x 

[0142] 

immn mz. xmmmmmiz^xmm 

[0143] (Htem)$5 0mmXlfS5 0mmXj?$ 
1 . lmtoWmfc (UtfbS : 1 6 3 OTZ. : 1 0 
7 OXX X^xVl^-f : Jliri 0 0%) £ 

[0144] %mm b ixit. » y n > ( 

Si ) mZW±CVDm (Si 2 H 6 #X. 425X:) 
fc«t9»JSUfc. ^^3tlSJR«C0|gJiii. 12 0nm-CJ> 

-5*:. 

[ 0 1 4 5 ] 4*:; KStlJi. 3t©»R®±{C, Tat J: 

z>&mmmx^v 9 y y^tcj: o^t*:. zcom 

mofmii. 1 0 OnmT* 9 . S^tS U— fJt^RSt 

6 0%T'*>o£. 
[0146] ^SW±tC. +0«t LX S i 0 2 
M$rECR-CVDS ( S i H 4 +0 2 100 
x:) tci 9^figLfc. 4»BW^RJitts 2 0 OmX-b-o 

[0147]^ *m±iz. m^mb ixmm6 
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Om*>#flRj/y aymif&KC VDffi ( S i 2 H 6 Jf 

4 2 5-c) izx*)mi. zmam^jnygaz 

U-**<«*3 0 8i») *H8»UT. *JMbS*. # 

u imw-y-yr* JxymxwzmLx. n 

i o 1 4 8 ] menu h ? **>±ic, 
mi\Mmmimi mm-, ioox» > . s^ic 

s i . im<nmemm:ti7?mL ( y-r#?x, 

&-fb£: 7 4 OX:, 5 1 IX) # 

[014 9] Xe-C lXdf^P-if (»^ : 
3 0 8nm) raUSK»H»iH»U ^ffff^iOK (JB 
NHft&ttOHM) *4tS*fe. BBttLfcXe- 
C 1 x*S/-7U-1fax*/WfHMfctt. 1 6 OmJ/c 
•m 2 . g^f|a(j % 2 0nsecT&o£. 

[0 1 50] i^i/Vl^-fWiltCli^ X;tf>y 
■bf-AJHWk^ yV-^Wttifih*). X#v Mf 
-AJHStofcStt, )K£«>*ffifl{tfi (WtHf 1 Ommx 1 
Omm) CX^7 HHHU im^7 hHRttMM2fW 

uw-mmnw&te. jmMHsam mttS3 

78mmX0. lmm-^3 7 8mmX 0 . 3mm (-Ift&teX* 
0KJ2Uia I »Mi.*««) £RC< 1/10 
WSfro?t>b%tft>mLX^<. ZixizX*). m 
«£>#jfti^&< 1 1> 1 0 Ec»f SrSttS . ^(01/- 

[0151] zcd®, wmmttfyxmi. (rn^m 
t zftwatto vrtgi »'« u » is i> 5vs>x 

[0152] -e^m. ^^xssou^+^a^ffifcft 

[0 15 3] (SBM2)%filR«*; H £l 

[01 54 3 Sri*. ^Aff^Uayfll>t><OHJ|<DHaE 
t fc«t Off ofc. 

[01 5 53 <mm3)#!WW*» Xtva-Mc 
PbTi0 3 . mm: 2 0 0nm) fc 1 

[0156] (mmm4 ) ^tos * . x/t? * y >^ 

£J:9^Lfc*7$y?X5lBi(jfij£: BaTiO 
3 , Btff : 400na) t £tf/f£, XA- 7 ^ijy/ 



■fcl 0»*UfcA 1 (Cj;*4«fflR (m : 1 2 Onm, 

is-vmmm -.8 5%)t ifctmimtm 1 1 h 

1015 7] (£ft0! 5 ) 3t®(RaS: , 77V- 

>s3ymiz£*)mi$.itz*j$>y?m& Pb 

(Zr,Ti)O s (PZT) „ m : 50nm) fcU 

O^L^Fe-Cr^tCi^^S^K (JSff: 8 0 
nm. 6 5%) t L MMteMffiMl 

[oi58] (mm6)m.wmz. xtyz-hiz 

X 9«ftUtaK!M 5 KM (m : 2 0 Onm) t L£W 
[0159] ($kMMl ) msm*. y? 

tzxvmuzp rm (ft±m&mm) (Mi?: 500 
nm) t itzWH&mmi tmizvx. wmhyy^ 

[0160] (HitB*8) miftkLX. Kr-FXdf 
M% : 2 4 8nm) 5rfflV^J^Mi^fl0!l2 

tmmizix. ^Kb^v^x^coK^s-ffoTt. & 

fc. SgltL/i^-1f<0X^;^-ffi«{i, 1 8 0mJ/c 
rf.BBWIWi, 2 0nsec-C#>ofc. 

[ 0 1 6 1 3 (HS6W9 ) IX. A r V-lf 

1024nm) S:fflV^i^MilUfe^J2fc|S)«^ 

V-<f<7)**)V*-®mi. 2 5 0mJ/cm 2 , .^It^fS 
tt» 5 0nsecfJ)OJt. 

[0 16 23 (StBHWlO)tWSawit, waro-bx 
( 1 OOCC) fcJ:^>-KU^Uny^ (MJ¥9 0nm) <T> 

mm h 7 y t Lt^mtmm 1 1 nmiz lx , 
[01633 (mmm 1 u we^h«, Karo-fex 

(1030-C) fci*sicy^U3yJR(RW80rai)<0 

[0 1643 (§l£Si{h 2 ) Siarn-feX 
(1030-C) fc«k^U^U3yJi (lg*80nm) <0 

mmvjyisxtt Lizmt&oimA tmmnzLx. 

nmY7yyx9<7ym-^'^fz, 

[01653 (mmi3)n&wtLx. m*-# 

*-h wvxw&tk : 1 3 0*0 mtrnms^ 

fzm\tmm\mw,z\^x. mmhyy^x^^m 

[01663 (mmi4)wf&bix. Asm 
(^5X!g^: 7 0-9 ox:) mmmmm^t: 
vmtm&m2bmkiztx. mm\-7y : sx?<?>wz 

[0 167] immi 5) ig?«st lt, ^y^f-yp 

^^^.Jl>_K(^7X|g^: 70-90-C) SkOS 
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qm.*m»izm*3&m 3 1 tx H mm v ? 

[0 168] (HSSW16) te^ttfcLT, tf'Jx^ 

mzm^wmimmsbrnmbx. mmhjyv 

[016 9] (nmmi7)mftbix.m&xv 
xi-uy {*fjxm£k: 7 7-9 ox:) mmmm 
m^rsMitmmm6 1 mmz ix.mmh ? y^z 

[0170] (jWWl 8 ) UT, jKUTSH 

wjzm& ■■ 1 4 5-c) mmwmmmtim 
itrnms 1 miz ix. mm h ? y^z^m^zn 

[0171] mmmi 9 ) mmt ix. 

m (#yzw&& : 1 2 or ) mmmm^zm^t^i 

fro*:. 

[0 17 2] (HtSW2 0) &^ttfcLT. tflMf-zl, 
*??VU-h 7 0~9 0-C)ig^ 

WHR*fflv^jaj«4j«*w 1 0 1 m®£ ix.mmh 

yyiSzfvm&Zfi^tz. 
[0173] %im\ 1 ~2 0 iZ^X . «l**U 

mztix^t:. 

[0174] 

imemk] ajM^xoiz. *m*mimmtz 
itm. mm® (wmm) <om.. 
w.mif^m&tzMmtzzttfX'Z. mz, m 

\£. mmimmmt&ztwx'Zzv^ttc&Bfct 
&<Mzmz%^mi. mm%%m. mttwm 
xm&iitit:i>(Q*?. %mL£<\ttammtzttL 

XL J: 0 ZtlZBfcth ZbtfX^h. 

[ 0 1 7 5 ] nfc, #a^«iam»«^coffi 
^mzvtoii^ mmmz&rmtm. m-km 
<rymLtf£hi><n*m^hzttfX'%h. Wftft, M 

WmfiLtlzWJ&hJyVZi' (WDKU^Ua 
>TFT) ^XjTWtWifftRllR 

tzW&tZ>ZbtfX'$S>£olz%&. Z<0±o%mjH 

«t, m&T<z7U4izmt>~r. moT'U zvmmtz 



^xi>m®x&&. 

[ 0 1 7 6 3 JjLboJ: ttmt&^&L-yoh. 

affiv>3g&ttLaatt$IR0>.k 3*aWE¥«*»J« 
U Zt>lzlW--y?-tlZbWX'%Z<?)X\ 

fonmm&tzfr»i>t>?. c9MUHcflmtto«v« 

[01773 **:, iOJ: d*««tt<0»V^HBi, « 

a?* s a*. ztizmm?z z t t^mx-h 9, 

T.-IBtaXhiffiaSfi*. 

i 0 1 7 8 1 *fc, mz&mz^-t 

[01 ] *mmmmmmme>xnz*-tmm 

im3 ) ^mmmrn^mmm^xmzyntmm 

[05 3 *mf»m^mnmmoxm^mmm 
xhh. 

x-hh. 

[07 ] *mmMw&mm<r)xm*-mm 

[08 3 *mmmim0)mmM<7>xm*?mmm 
x-h&. 



1 3IS 

1 1 MMMMtB 

1 2 Basra a»w 
2 

2 a #H 

2 1 3K©JRS 

22 mm 

3 «fM 

4 w/B&m 

5 mm 

6 

7 flgftg 
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